and human language and cognition (for a detailed treatment of the theoretical development of the IRAP see Barnes-Holmes, Barnes-Holmes, Stewart, & Boles, 2010) .
The IRAP presents pairs of stimuli (e.g., words, pictures, statements) on each trial and participants are required to confirm or disconfirm the relation between the pairs. Corrective feedback is presented after each response. In general, the feedback is designed to be consistent on some blocks with participants' verbal histories, and on other blocks to be inconsistent. For example, an IRAP might require responding "True" to a picture of a flower and the word "pleasant" (history consistent) on one block, and "False" (history inconsistent) on another block. The basic logic of the IRAP is that, all things being equal, participants should show a tendency to respond more quickly on history-consistent, relative to historyinconsistent, blocks. This difference in latencies across the two types of blocks is often referred to as the IRAP effect or a positive or negative response bias, depending on whether the effect is above or below zero. It is important to understand that the term IRAP effect, or the concept of response bias, should not be interpreted as a proxy for a mental construct or implicit attitude in a cognitive or social psychological sense. Instead, these terms simply denote a tendency to respond in one particular direction over another on the IRAP. There are now over 50 published studies on the IRAP and the number of domains of interest has increased steadily, with a recent meta-analysis in the clinical domain yielding a relatively high level of predictive validity (Vahey, Nicholson, & Barnes-Holmes, 2015) .
One of the earliest IRAP studies examined the response patterns of white participants toward pictures of black and white individuals (Barnes-Holmes, Murphy et al., 2010) .
Specifically, participants were presented with one of two label stimuli ("Safe" and "Dangerous") on each trial with a picture of a white or a black man holding a gun as a target stimulus. The IRAP required responding in a pro-white and anti-black pattern on some blocks of trials (e.g., pressing a key for "True" rather than "False" when "Safe" appeared with a picture of a white man). On other blocks of trials, responding in a pro-black and anti-white pattern was required (e.g., pressing a key for "True" rather than "False" when "Safe" appeared with a picture of a black man). The IRAP revealed pro-white and anti-black biases, although the anti-black effect was restricted to one trial-type. That is, participants responded "True" more quickly than "False" when presented with "Dangerous" and pictures of black men holding guns; when the pictures were of white men holding guns, participants responded "False" more quickly than "True".
In discussing the results of this study, the authors noted that the IRAP effects may have been influenced by historical factors above and beyond those associated with so-called racially biased tendencies; "it is possible…. that a bias toward responding "True" over "False", per se, interacted with the socially loaded stimulus relations presented in the IRAP" (Barnes-Holmes, Murphy et al., 2010, p.62) . In this context, the absolute value of an IRAP effect for a particular trial-type should be interpreted with caution. Comparing IRAP effects between groups that are known to differ in some important or relevant way may be less prone to misinterpretation. This is due to the fact that any between-group difference that emerges should be the result, at least in part, of that difference, rather than some generic tendency to respond "True" more quickly than "False". The same logic would apply to any other procedural variables that may influence IRAP performances, such as the particular instructions or response options employed in a given IRAP (e.g., Finn, Barnes-Holmes, Hussey, & Graddy, 2016; Maloney & Barnes-Holmes, 2016 ).
With the above in mind, it is interesting that only two studies have been published that have attempted to compare the responses of white with black individuals on an IRAP. The first of these, conducted by Drake et al. (2010) compared a sample of black and white participants with an IRAP that presented the label stimuli "white" and "black" with evaluative target stimuli. Results showed that both black and white participants responded with a prowhite and anti-black bias, however only the white-positive trial-type was statistically significant from 0. The second of these studies (Drake et al., 2015) presented black and white participants with two race IRAPs in a row. These IRAPs were comprised of the same stimuli as was used in the previous 2010 study and the results showed positive in-group biases but not necessarily negative out-group biases. Both of these studies involved relatively small samples of black participants (N = 4, N = 10, respectively), who were university undergraduates in the US. The data from both studies suggested that the patterns of responding on the IRAP by the black participants differed from those of the white participants, in a manner broadly consistent with known-group differences. Although the limitations of these studies (especially the small sample sizes and the reliance upon undergraduate samples) render it difficult to draw firm conclusions, there is now some preliminary evidence of racial known-groups differences using the IRAP.
The purpose of the present study was to conduct a known-groups analysis of racial bias using the IRAP in an Irish context with black and white participants. Specifically, the study was conducted in 2009 when Ireland was experiencing an economic recession and levels of immigration were falling across all groups. By this stage, therefore, even many recent immigrants had left Ireland because of the sharp downturn in employment opportunities. Critically, participants were not currently university undergraduates in either group, but were members of the general population. At the time of writing, this was the first study to be conducted with black Irish residents, using the IRAP or any measure of so-called implicit attitudes, and thus a precise prediction was difficult. Indeed, Ireland has a very short history of significant black immigration with past censuses showing, for example, that the number of black African nationals living in Ireland increased almost ten-fold from 4,867 in 1996 to 42,764 in 2006 (http://www.cso.ie/census/default.htm). As such, Ireland, especially in 2009, presented an unusual social and cultural context, relative to countries in which black minorities have resided for decades if not centuries. Furthermore, many black residents in Ireland came seeking asylum from various forms of persecution in their indigenous countries, and thus may not be directly comparable to previous samples of black participants employed in non-Irish studies of racial bias. Given this rather unusual historical context, there are insufficient grounds on which to make specific predictions concerning the differences that may emerge between white and black people on the IRAP or other such measures. In this sense, therefore, the current study is largely exploratory in nature.
One criticism of the original Barnes-Holmes, Murphy et al. (2010) study could be that the IRAP targeted only one specific dimension of racial bias, specifically safe versus dangerous. Given the common portrayal of black males in the North American and British media (the latter is widely available in Ireland) as violent gun-carrying gang members, it could be argued that the resulting IRAP effects were hardly surprising. In the current study, therefore, participants were asked to respond to the labels "I think Black People are" and "I think White People are", and a range of negative-versus-positive attributes (e.g., "Stupid" versus "Clever"). If the anti-black and pro-white effects reported by Barnes-Holmes et al. are replicated, this would indicate that the IRAP could provide a more general measure of racial bias, rather than one that is restricted to a particular dimension.
Another important feature of the current study is that it sought to test the predictive validity of the IRAP using a known-groups approach. That is, logistical regression analyses are employed to determine if the IRAP data accounts for additional variance beyond that provided by self-report measures of racial bias. In addition, discriminant analyses are used to determine if the IRAP and the self-report measures independently predict the race of the participants.
Method Participants
Twenty-two black participants aged 17 to 26 years (M = 22), attending adult education classes in an inner-city Dublin school, completed the experiment individually. All participants were born in Nigeria but had been resident in Ireland for at least 5 years. The data from 6 of these participants were excluded because they failed to achieve or maintain the performance criteria on the IRAP (explained below), leaving N = 16 for analysis. Eighteen white participants who had been born and lived in Ireland for most of their lives successfully completed the study; they all resided in the Dublin area. They were aged 18 to 28 years (M = 23) and all completed the experiment individually. An exact record of the total number of white participants who were recruited for the study was not available in 2017 (8 years after the data were collected), but no more than 5 were excluded because they failed to achieve or maintain the performance criteria on the IRAP (explained below). The current data were collected in 2009 before we had access to the findings of Drake et al. (2010 Drake et al. ( , 2015 . No formal power analysis were conducted for the current study, but a recent meta-analysis of the IRAP in the clinical domain (Vahey et al., 2015) indicates that the current sample size (N = 34) is roughly in the region required to achieve the benchmark statistical power of .80 (see Cohen, 1988) for simple between-group comparisons and first-order correlational analyses.
Materials and Apparatus
Discrimination and Diversity Scales. The Discrimination Scale (DS) and the Diversity Scale (DV) were both created by Wittenbrink, Judd, and Park (1997) . The DS consisted of 10 statements concerning beliefs about discrimination within Irish society (e.g., These days, reverse discrimination against Whites is as much a problem as discrimination against Blacks itself) and has reported an alpha reliability coefficient of .885. The DV comprised 4 beliefs about the value of ethnic diversity within society (e.g., There is a real danger that too much emphasis on cultural diversity will tear Ireland apart) and has reported an alpha reliability coefficient of .672. All items required participants to indicate agreement or disagreement with the statements on a 5-point scale from 1 = strongly agree and 5 = strongly disagree. Lower scores of 1-2 indicate pro-white/anti-black racial discrimination, while 4-5 indicate anti-white/pro-black racial discrimination, and 3 indicates no discrimination.
Semantic Differential Scales (SDSs).
The study involved 6 7-point SDSs. Each scale ranged from -3 to +3 and had an oppositional adjective at each end (e.g., one scale was anchored at -3 with friendly and +3 with hostile) and participants selected one number along this line. The six oppositional adjective pairs were identical to those presented in the IRAP.
Participants were told that the scales were used to assess their attitudes to two specific groups of people, black people and white people. The instructions explicitly encouraged them to record their immediate reaction to each group, rather than trying to figure out a "right answer". Participants were assured that all of their responses were anonymous and confidential. The first scale extended from friendly at -3 to hostile at +3; the second extended from honest at -3 to deceitful at +3; the third from lazy at -3 to hardworking at +3; the fourth from peaceful at -3 to violent at +3; the fifth from bad at -3 to good at +3; and the sixth from stupid at -3 to clever at +3. Each scale was presented twice, one of which assessed attitudes to Black People (presenting the words Black People with each scale), the other assessed attitudes to White People (presenting the words White People with each scale). In order to generate a measure of racial stereotyping for black versus white participants toward black versus white people, the individual participant ratings of the 6 scales that referred to white people were summed, as were the individual ratings of the 6 scales that referred to black
people. An individual average score for white versus black people was then calculated, followed by a calculation of the mean scores for white versus black for each of the two groups of participants. For white participants, the mean score for white people was subtracted from the mean score for black people, in order to provide a measure of racial stereotyping.
Similarly, for black participants, the mean score for white people was subtracted from the mean score for black people. Thus, a positive score indicated pro-black stereotyping and a negative score indicated pro-white stereotyping.
Feeling Thermometers. Two identical Feeling Thermometers, presented pictorially as visual analog scales, assessed favorability toward white and black people, from 0º (cold or unfavorable) to 99º (warm or favorable), with 10º intervals. Participants were asked to rate how they felt about white people on one thermometer and how they felt about black people on the other thermometer. In response, they marked a position on one of the intervals along each of the two pictorial thermometers. target stimuli was also presented, 6 stereotypically positive words ("Friendly", "Honest", "Hardworking", "Peaceful", "Good", "Clever") and 6 negative ("Hostile", "Deceitful", "Lazy", "Violent", "Bad", "Stupid"). Each trial presented the two response options, "True" and "False". Based on the various sample-target combinations, the IRAP comprised 4 trialtypes; White People-Positive, Black People-Negative, Black People-Positive, and White People-Negative (see Figure 1 ).
INSERT FIGURE 1 HERE
Procedure IRAP. The IRAP program began with a set of instructions, which described the task by illustrating the layout of the screen and explaining the response options. The instructions informed participants that on each trial one of two statements, "I think BLACK people are" or "I think WHITE people are", would appear at the top of the screen along with a target word in the center of screen. Participants were also told that the response options "True" and "False" would appear at the bottom of the screen, and they were required to choose one of these options on each trial; they were told that the left-right positions of these response options would switch randomly from trial-to-trial. The instructions also informed participants that correct responses would allow them to progress to the next trial, but incorrect responses would produce a red 'X' in the middle of the screen, which could only be removed by pressing the correct key. In addition, participants were informed that if they took longer than 2000 ms on any IRAP trial, the phrase "Too Slow!" would be presented on the screen. It is important to note that no specified rules for responding were provided at any point, hence, participants learned the accurate pattern of responding on each block via the feedback contingencies. This is the primary purpose of the practice blocks, although corrective feedback for incorrect responding is retained even during the test blocks.
The IRAP task consisted of a minimum of two practice blocks and a fixed set of six test blocks. Each block presented 24 trials as four different trial-types (see Figure 1) . The first block of the IRAP was consistent with pro-white/anti-black stereotyping (e.g., I think WHITE For the first two practice blocks, participants were informed that it was a practice phase and errors were expected. Participants were required to reach a standard of >/=80% correct responses, and a median response time of </=2000ms. Participants were allowed three attempts (a total of six practice blocks) to achieve the practice criteria, and if they failed to do so, they were thanked, debriefed, and their data were discarded (six participants were removed from the study on this basis). Participants who did achieve the practice criteria proceeded to the six test blocks. No performance criteria were applied during the test blocks in order to proceed, but if a participant's performance fell below 80% accuracy for any test block the data for that participant were discarded (one participant was removed from the study on this basis). When all six test blocks had been completed, participants reported to the researcher.
Self-report measures. After the IRAP, participants completed the 4 self-report measures: the DS, DV, SDS, and the Feeling Thermometer. All participants completed the experiment in a single session that lasted approximately 20-30 minutes.
Results

IRAP
Data preparation. The primary datum was response latency (i.e., time in ms between trial onset and a correct response). In accordance with previous IRAP studies, response latency data were transformed into D-IRAP scores (see Nicholson & Barnes-Holmes, 2012) .
The data transformation yielded positive D-scores for positive bias, and negative scores for negative bias (i.e., the D-scores for the two black trial-types were inverted). A separate overall D-IRAP score was calculated, without inverting the black trial-type scores, with positive scores indicating a pro-white/anti-black bias and negative scores indicating a anti-white/problack bias.
Trial-type analyses. The D-IRAP scores for the four trial-types for black and white participants are presented in Figure 2 . The black participants showed positive bias (toward black and white people) across all four trial-types. The white participants also showed a positive bias on the two white trial-types and on the Black-Positive trial-type, but they showed a relatively strong negative bias on the Black-Negative trial-type. Note also, that the positive bias by black participants on the Black-Positive trial-type was stronger than for white participants.
INSERT FIGURE 2 HERE
A mixed repeated measures 2 x 4 ANOVA was conducted on the D-IRAP scores, with race of participant as the between-participant variable and trial-type as the within-participant variable. There was a significant main effect for trial-type, F(3, 32) = 6.31, p < .0006, ηp 2 =
.16, and for race F(1, 32) = 11.9, p < .001, ηp 2 = .27, and a significant interaction, F(3, 32) = 7.65 p < .001, ηp 2 = .19. Between-group post-hoc analyses revealed significant differences between black and white participants' performances on the two black trial-types (ps < .02),
but not on the white trial-types (ps > .2).
Eight one-sample t-tests indicated that three trial-type effects for black participants were significantly different from zero (ps < .001); and the remaining White-Negative effect approached significance (p = .06). For white participants, White-Positive (p <.0001) and
Black-Negative (p <.03) were significant (remaining ps > .2).
Split-half reliability. To assess the internal consistency of the IRAP, an overall splithalf reliability score was calculated for both white and black participants. For the white participants, the overall D-IRAP measure produced a strong and significant split-half correlation, r = .803, n = 18, p < .001, but for the black participants it was weak and nonsignificant (p = .6). one effect that approached significance; black participants rated black people more positively than white participants rated black people, F(1, 32) = 3.620, p < .07, ηp 2 = .1; the rating of white people by black and white participants did not differ significantly (p > .9). Two withinparticipant follow-up ANOVAs indicated that white participants rated white people significantly more positively than they rated black people F(1, 17) = 9.686, p < .006, ηp 2 =
Self-Report Measures
.36, and black participants rated black people more positively than they rated white people, but only at a level that approached significance, F(1, 15) = 4.310, p < .06, ηp 2 = .2.
Correlations Between the IRAP and Self-Report Measures
A correlation matrix of the IRAP and self-report measures was calculated across black and white participants. This involved correlating the four trial-type and overall D-IRAP scores with each of the six self-report measures. Out of the 30 correlations, six were significant and two approached significance (all other ps > .1), and these are presented in Table 1 . For each of the eight correlations, the IRAP effect was consistent with the self-report measure. For example, increased pro-white bias on the White-Positive trial-type predicted lower ratings on the black feeling thermometer, whereas increased pro-black bias on the Black-Positive trialtype predicted higher ratings on this thermometer. Note also that a negative overall D-IRAP score indicated an anti-white/pro-black bias, and thus the negative correlation with the black semantic differential is consistent with the other correlations.
INSERT TABLE 1 HERE Predictive Validity
A series of hierarchical logistic regression analyses were conducted to determine if one or more of the IRAP measures increased the predictive validity of each of the six selfreport measures. The strategy adopted here involved determining if the IRAP measures increased the prediction of group status (black versus white) over and above the self-report measures. If the IRAP did not account for additional variance in this regard, it could be argued that employing such a measure in future research may be of limited value. For illustrative purposes, consider the first regression analysis reported in Table 2 . The DS was entered as a predictor of race (i.e., white or black participant) in the first step of the model, and this proved to be weak but significant, β = 1.82, p = .03, accounting for 13% of the variance. The White-Positive D-IRAP scores were entered in the second step of the model and this produced virtually no increment in predictive validity, β = 1.35, p = .32, accounting for 15% of the variance (R 2 change = .02). A further four separate models were then created in which the DS was entered as the first step and the remaining IRAP measures were entered as second steps. The Black-Positive, Black-Negative, and overall D-IRAP measures significantly increased the predictive validity of the DS, with the Black-Negative measure yielding the largest increment (R 2 change = .41). The same general strategy was then applied to the remaining five self-report measures (see Table 2 ) and a similar pattern of results was obtained for these except, that the Black-Positive measure did not significantly increase predictive validity for the black semantic differential and black feeling thermometer. In short, the BlackNegative and Overall D-IRAP measures each significantly increased the predictive validity of each of the six self-report measures. The Black-Negative measure, in particular, produced large increases in the percentage of variance accounted for, adding between 36 to 44% to the self-report measures.
INSERT TABLE 2 HERE Discriminant Analysis
A series of discriminant analyses were performed to determine the extent to which each of the IRAP and self-report measures predicted whether a participant was black or white.
For illustrative purposes, consider the first discriminant analysis reported in 
INSERT TABLE 3 HERE Discussion
The results from the IRAP revealed an anti-black bias, on the Black-Negative trialtype, for the white participants, which contrasted starkly with a pro-black bias for the black participants. A limited number of correlations (6 out of 30) were obtained between the IRAP and the self-report measures, which suggests that there was some functional overlap in the verbal behaviors targeted by the two types of measures. Critically, however, the IRAP provided increased predictive validity over and above the self-report measures. The results for the white participants replicated the earlier study, also conducted in Ireland, reported by Barnes-Holmes, Murphy et al. (2010) . Interestingly, the data for the black participants indicated a relatively strong in-group bias, which contrasts with previous research that employed a widely used reaction-time based measure, the Implicit Association Test (IAT).
Specifically, some IAT studies have indicated that black participants fail to produce strong pro-black biases (e.g., Nosek, Banaji, & Greenwald, 2002) . On balance, other reaction-time based measures, such as priming and the personalized IAT, have yielded in-group biases for black participants (e.g., Olson, Crawford, & Devlin, 2009) . Unlike a regular IAT, a personalized IAT involves presenting "I like" versus "I dislike" as label stimuli rather than generic descriptors such as "Pleasant" and "Unpleasant". Given that the current IRAP involved presenting the labels "I think …." it could be seen as closer to the personalized IAT and thus the current results are in fact consistent with previous research on racial bias conducted in North America.
As noted earlier, the current study was conducted in 2009 before the publication of the only two other IRAP studies that have employed black participants (Drake et al., 2010; 2015) .
Any direct comparison between the current work and the results reported by Drake et al. must be made with caution because the latter studies were conducted in North America.
Furthermore, there were many procedural differences across the studies. For example, Drake et al. (2010) required participants to maintain an accuracy criterion of 65% during the test blocks whereas this was set at 80% in the current study. Nevertheless, the findings across the three studies do overlap to some extent, but there are some differences, particularly at the trial-type level of analysis. In the current study, the IRAP produced positive bias scores among the black participants for both black and white people; the bias scores for the white participants were more variable with a relatively strong positive bias on the White-Positive trial-type and negative bias on the Black-Negative trial-type. In the Drake et al. (2010) study, the pattern was broadly similar in that the black participants produced positive bias scores across all four trial-types, whereas the white participants did not. In the Drake et al. (2015) study, however, both white and black participants produced bias scores that varied across the four trial-types.
The current findings suggest that black people residing in Ireland do not show a negative bias toward white people on the IRAP. As noted in the introduction, black people living in Ireland perhaps differ considerably from black people residing in many other countries, in that those recently immigrated to and living in Ireland in some cases may have more recent experiences of persecution and/or imperial oppression. It would thus be interesting to repeat this study in, for example, the United Kingdom with black participants who have resided there for two or more generations. Indeed, future research might seek to determine if the children of the participants in the current study continue to show positive white bias. The fact that white participants showed negative bias (particularly on the BlackNegative trial-type) suggests that black people living in Ireland might be subjected to various forms of racial discrimination over the coming years and perhaps the positive bias shown by black participants will suffer as a result. In any case, the current data are important because they provide a record of racial bias in Ireland using both a reaction-time based measure and a range of self-report instruments at a particularly interesting time in Ireland's cultural evolution.
In general, there was limited evidence of between-group effects indicative of racial discrimination or stereotyping obtained from the self-report measures in the current study, although there were some exceptions. For example, the feeling thermometers indicated that white participants were significantly more positive when rating white people than when rating black people; in addition, black participants were more positive when rating black people than when rating white people, although this effect only approached significance. Thus, the IRAP was not the only measure to reveal between-group differences consistent with in-versus outgroup response biases. On balance, the starkest contrast was observed for the Black-Negative trial-type on the IRAP, and indeed the regression and discriminant analyses bore this out. This finding indicates that it may well be useful when studying racial discrimination to include reaction-time based measures, such as the IRAP, in order to capture additional sources of variance beyond those provided by self-report measures.
It is interesting to note that the current data replicated a perhaps counter-intuitive result for the IRAP, in that white participants showed a positive bias (albeit non-significant) for black participants on the Black-Positive trial-type, but a relatively strong negative bias on Although the current findings replicate and extend previous research on racial discrimination in Ireland, a number of limitations should be noted. First, the black and white participants were not specifically matched for a range of demographic variables, such as levels of education, socio-economic status, and language ability. Thus, for example, while
English was the first language of all of the white participants, this may not have been the case for all of the black participants, which may have impacted in some unexpected way on the IRAP performances. On balance, all participants who provided data for the final set of analyses were required to achieve the same performance criteria on the practice blocks of the IRAP, and maintain them during the test blocks. Furthermore, the D-algorithm (Greenwald, Nosek, & Banaji, 2003) that was used to transform the IRAP latency data controls, to some extent, for potentially confounding variables. As such, language and other demographic variables would not be expected to produce the observed between-group differences, and in particular the quite dramatic difference observed on the Another limitation to the current study is that there was no attempt to determine if the differences found on the IRAP or self-report measures actually predicted racially-biased behavior, using for example some form of behavioral approach task (Amodio & Devine, 2006) . In addition, no attempt was made in the current study to explore methods for reversing or at least reducing the negative response bias obtained on the IRAP for the white participants. Future research could certainly pursue these and related issues. Table 2 Summary of Hierarchical Logistical Regression Analysis for the Variables Predicting Race of Participants (N = 34).
Step 1 Self-Report Measure
Step 2 
True False
Pro-White Pro-Black Fig. 2 The mean D-IRAP scores, with standard error bars, for the IRAP four trial-types.
